Objective: This study sought to investigate the content of the prescription rights and the prescription types of midwives under certain circumstances in China. Methods: The Delphi method was used to consult 18 nursing experts and 14 medical experts. A total of 30 experts finished the consulting. The reliability of the expert opinions was analyzed to determine the specific situations in which midwives may write prescriptions, the content of the prescription rights and the prescription types. Results: In six specific circumstances (uterine contraction fatigue, uterine contractions that are too strong, postpartum hemorrhage, premature rupture of the membranes, normal delivery and neonatal asphyxia), midwives have the right to prescribe and administer medication, including 20 drugs and 13 auxiliary examinations. Of these drugs and examinations, 51.5% of the drugs and adjuvant examination prescriptions tend to be independent prescriptions, 30.3% tend to be protocol prescriptions, and 18.2% are similar to both types. Conclusions: The midwives should be granted some prescription rights to enhance their autonomy and the professionalism of midwifery.
Introduction
Being a midwife is a special position, belonging to a specific area. The core knowledge, experience and skills of a general nurse and a midwife are not interchangeable, and the duties of a midwife cannot be replaced by a general nurse and doctor. 1 In China, because of the lack of an independent education system for midwives, 2 many midwives have changed their profession to general care, resulting in a serious shortage of midwives as human resources. The literature indicates that the implementation of prescription rights allows nurses and midwives greater professional autonomy, enhances their satisfaction with their role, and reduces the burden on doctors, 3 allowing doctors more time to diagnose more severe diseases. 4 In addition, prescription rights improve the quality of care services, shorten the patients' waiting time and bring great benefits to patients. 5 In this study, the Delphi method was used to investigate the prescription rights of midwives, which would improve their specialty training, encourage national legislation, enhance midwives' social status, maintain their professionalism, and improve the quality of midwifery services, thus enhancing the development of the midwifery specialty and the business of midwifery.
Methods

Delphi methods
On the basis of the previous studies, the Delphi method was used to consult 18 nursing experts and 14 medical experts for the first round of consultations. After analyzing the results from the first round of expert consultations, the questionnaire used for that first round was revised according to the screening criteria to obtain the questionnaire for the second round of expert consultations. The questionnaire included the revised consultation table representing consensus on the specific circumstances of midwives' prescription rights (classified as six specific circumstances) and the revised consultation table for the content of midwives' prescriptions in specific circumstances (21 prescription drugs and 13 prescription auxiliary examinations).
Statistical methods
Microsoft Excel database and SPSS 22.0 for Windows software were used for the statistical analysis of the data in this study. The mean, coefficient of variation, standard deviation and coordination coefficient of the indicators were obtained, and the reliability of the experts was also analyzed.
Results
General information of the experts
Of the 32 participating experts, 19 (59.4%) were >45 years old, 19 (59.4%) had worked for more than 25 years, 11 (34.4%) had a master's degree or doctorate, and 19 (59.4%) were deans of a hospital, directors of departments or head nurses.
Positive coefficient of the experts
A total of 32 questionnaires were distributed, and 30 questionnaires were collected; all of the collected questionnaires were valid. Among them, 17 questionnaires were received from the nursing experts, and 13 were from the medical experts. The effective recovery rate was 93.75%. It is generally believed that a questionnaire recovery rate of 70% indicates a high positivity for the experts. The main Cr of the experts was determined by the coefficient of judgment (Ca) and the coefficient of familiarity (Cs). In this study, the Ca of the experts was 0.94, and the Cs of the experts was 0.89, Cr ¼ (Ca þ Cs)/2 ¼ 0.99.
Convergence level of expert opinion
The convergence level of expert opinion is primarily expressed by the assigned mean values of the importance of the indicators and the coefficient of variation. 7 The assigned mean values of the importance of each indicator in Table 1 were greater than 3.5, and the coefficient of variation was less than 0.25, indicating that the convergence level of the expert opinions was relatively high.
Coordination level of the expert opinions
The coordination coefficient in this round of consultations was 0.489, p < 0.001. The statistics of the experts' recognition of the specific circumstances are presented in Table 1 .
The results of this study indicate that the assigned values of all indicators of this round were consistent with the screening criteria of the mean > 3.50 and the coefficient of variation was <0.25, 8 ultimately determining that the six specific circumstances in which midwives can prescribe medication are uterine contraction fatigue, uterus contractions that are too strong, postpartum hemorrhage, premature rupture of membranes, normal delivery and neonatal asphyxia.
Determining the available prescription drugs and auxiliary examinations prescribed by midwives and the types of prescriptions
The experts' recognition of the prescription drugs and auxiliary examinations that can be prescribed by the midwives are presented in Table 2 .
Based on the statistical results, the prescription contents and prescription types were adjusted, and the items with a selection rate lower than 80% were deleted. 9 Thus, pituitrin was deleted.
Although pituitrin can promote uterine contractions, this drug was not used in the cases of clinical postpartum hemorrhage. In addition, the selection rates of ergometrine were 66.7% in cases of uterine contraction and 76.7% for postpartum hemorrhage. Based on the criterion that items with selection rates lower than 80% should be deleted in the second round of expert consultations, ergometrine should be deleted. Many experts mentioned that ergometrine had been discontinued for many years, was no longer available in their hospitals and should, therefore, be deleted. However, some experts also indicated that the use of ergometrine was restored in some hospitals. After reviewing the relevant literature, we determined that ergometrine was included in the WHO standard list of essential drugs and was listed as a core drug, which is the best evidence of its safety and effectiveness 10 ; ergometrine was therefore retained. According to the criteria that items with an expert selection rate lower than 80% should be deleted and that items with a proportion (large: small) 1.5 would be selected by more people, the two prescription types were quite similar. 11 These two criteria ultimately determined the prescription contents and the prescription types: (1) 17 cases (51.5%) tend to be independent prescriptions. In cases of uterine contraction fatigue, 5% glucose þ vitamin C and fetal heart rate monitoring are provided. If the uterine contractions are too strong, fetal heart rate monitoring is provided. In cases of postpartum hemorrhage, oxytocin, balanced solution, and blood and coagulation tests are provided. In cases of premature rupture of the membranes, oxytocin, fetal heart rate monitoring, and routine blood examinations are provided. During normal deliveries, lidocaine, oxytocin, vitamin K1, fetal heart rate monitoring, B-ultrasound, and electrocardiograms are provided. In cases of asphyxia, arterial blood gas analysis and blood glucose monitoring are In cases of uterine contraction fatigue, diazepam is prescribed; if the uterine contraction is too strong, magnesium sulfate and pethidine are prescribed. In cases of postpartum hemorrhage, misoprostol is used; in cases of premature rupture of the membranes, antibiotics and amniotic cavity infection monitoring are provided. For normal deliveries, pethidine and metoclopramide are provided. In cases of neonatal asphyxia, adrenaline and naloxone are prescribed. (3) 6 cases (18.2%) require both types of prescriptions. In the cases of uterine contraction fatigue, oxytocin, ergometrine, and blood biochemical tests are provided; in the cases of postpartum hemorrhage, ergometrine, carboprost tromethamine injection, and electrolyte tests are prescribed.
Discussion
The reliability of the experts' consultation
More than half of the participating experts in this study were >45 years of age and had been working for >25 years. These experts were clinical workers with rich experience and familiar with clinical treatment and medication. The experts had high levels and an extensive range of knowledge, with a good understanding of recent progress in nursing research in China and other countries. Some of these experts were deans of hospitals, directors of departments or head nurses. They not only had rich clinical experience but also had many years of management experience, with a comprehensive understanding of this study. According to Cr 0.70 for acceptable reliability, 12 the authority coefficient of the experts in this study was 0.915, indicating that the authority of the included experts in this study was quite high. The coordination coefficient in the current round of consultations was 0.489 (P < 0.001), and the coordination coefficient with P < 0.05 was considered to be significant, indicating that the coordination of the expert opinions was good and the results were credible. 13 The range of coordination coefficient was 0e1. The higher the coordination coefficient, the higher the degree of coordination, indicating that the expert opinions were nearly even. 14 The coordination coefficient of the second round of expert consultations was 0.489, which is greater than that for the first round coefficient (0.207; based on the literature), indicating that after two rounds of expert consultation, the experts tended to agree on the specific circumstances.
Analysis of the specific circumstances
Uterine contraction fatigue and uterine contractions that are too strong occur frequently during the maternal delivery process. Midwives generally have rich experience addressing these two types of cases, can easily judge the situation and are familiar with the drugs necessary for treatment, with a high recognition rate from the two groups of experts. A postpartum hemorrhage is urgent and a high risk, and its incidence is high. Midwives demonstrated extensive experience with its treatment. Midwives demonstrated that such a situation is generally easy to diagnose and treatable with standard medication; thus, the experts' recognition rate was also relatively high. In this study, premature rupture of the membranes does not harm the fetus, and vaginal delivery can continue without a Caesarean section. These situations are relatively standard, and midwives can manage the monitoring and treatment; thus, the experts' recognition rate was high. Neonatal asphyxia is the most common neonatal symptom during the perinatal period and a primary cause of death. 15 Midwives should assist during the entire delivery process and perform the initial treatment of the fetus after the delivery. If neonatal asphyxia occurs after the delivery, the midwife must participate in the neonatal rescue with the obstetrician; if the obstetrician is not readily available, the midwife must conduct the immediate treatment for the newborn to avoid delaying the rescue. Thus, the experts' recognition rate was high.
Analysis of prescription types
Oxytocin is a commonly used drug in the delivery room for labor induction and hemostasis of postpartum hemorrhage. It is the firstline medication for the prevention and treatment of postpartum hemorrhage, 16 with minor side effects and a low risk. Midwives can prescribe this drug independently. Our results indicated that in the case of uterine contraction fatigue, the two groups of experts believed that the type of oxytocin prescription can be either an independent prescription or a protocol prescription. Some experts believed that the timing and dosage of oxytocin use during uterine contraction fatigue should be carefully considered, and the midwife must discuss this decision with the doctor. Diazepam is used for maternal fatigue or irritability when the uterine contractions are weak, for sedation and to restore physical strength. However, the side effects of a sedative hypnotic drug may include respiratory depression. Because diazepam's prescription by a doctor is strictly regulated, both the medical and nursing experts tended toward protocol prescriptions. Although magnesium sulfate is often used as an inhibitor of uterine contractions in the delivery room, the dosage is often too high, possibly causing the loss of knee tendon reflex and respiratory depression if the intravenous infusion is too fast. Midwives cannot comprehensively understand the drug dose and drip rate of this drug, demonstrating insufficient ability to independently prescribe this medicine, so the two groups of experts were more inclined toward the protocol prescription. Pethidine is used as a maternal analgesic and sedative in labor. Although its toxic side effect is less than those of morphine, as a strictly controlled narcotic drug, its prescription requires a strict process; thus, the two groups of experts tended toward a protocol prescription. Naloxone and epinephrine are both emergency medicines that affect the respiratory system and the cardiovascular system. Their use may be associated with risk, and the dosage for the treatment of neonatal asphyxia is difficult to control; thus, the two expert groups were more inclined toward protocol prescription.
4.4.
Comparison of the results in this study with the prescription rights of US midwives
Prescription content
The prescription rights of US midwives include drugs, medical devices, physical examinations, laboratory tests and diagnostic tests. The findings of this study indicate that the contents of prescriptions include drugs and auxiliary examinations, which is basically consistent with the prescription contents in the United States.
The range of available drugs
In the United States, there is no federal standard for the prescription rights of midwives. Midwives are subject to management by the states, and each state is different. The range of available drugs, however, is basically identical; midwives can prescribe all prescription drugs and specific controlled drugs. For example, in Texas, registered nurse-midwives can be granted the right to prescribe prescription drugs and class IIIeV controlled drugs; in California, the registered nurse-midwives can prescribe all prescription drugs and class IIeV controlled drugs.
According to expert consultations, this study determined that midwives can prescribe a few types of common obstetric prescription drugs, such as oxytocin, ergometrine, and magnesium sulfate as well as controlled drugs such as pethidine and lidocaine. The available drugs to be prescribed are limited. The primary reason is that the United States has extremely stringent requirements for midwives to write a prescription. Before having prescription rights, midwives must complete certification courses and pass examinations to obtain certified registration from the US certification organization, and their education level must be postgraduate or above. In China, midwives generally have a low education level, with very different backgrounds. 17 The professional level of midwives in China must be improved before allowing midwives prescription rights for these medicines.
The objects to be granted
In the United States, midwifery has become an independent profession. A midwife is an independent position. The midwives granted prescription rights are divided into certified nurse midwives (CNMs) and certified midwives (CMs); the two enter the field of midwifery with different educational backgrounds. CNMs were granted prescription rights in all 50 states, and CMs are allowed to practice in five states and were granted prescription rights in two states. In China, midwives are not strictly differentiated; they remain a component of the nursing profession. Therefore, according to the results of our research group in "Study on the Qualifications of the Applicants for Nurses' Prescription Rights and Additional Curriculum Related to the Prescription Rights for Nursing Undergraduates," a midwife who is granted prescription rights in China should be working in a tertiary hospital, have an undergraduate nursing degree and at least five years of clinical experience, and qualify as a nursing supervisor.
Conclusions
Allowing midwives certain prescription rights is conducive to enhancing the autonomy of the midwife profession and strengthening the midwifery team so that midwives can better enhance maternal and infant health. The results of this study demonstrated that midwives can prescribe medication under following six specific circumstances: uterine contraction fatigue, uterine contractions that are too strong, postpartum hemorrhage, premature rupture of membranes, normal delivery and neonatal asphyxia. However, this is a prospective theoretical study that must be further modified, supplemented and improved in future practice. In addition, some individual experts in this study believed that the current level of expertise of Chinese midwives is not sufficiently high and that midwives should not be granted prescription rights. Thus, our next study can focus on the qualifications midwife applicants should have to obtain prescription rights and the related training, certification, and registration system.
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